Assets, debts and other financial products issued by emerging countries are usually considered more speculative than those issued by developed economies. Therefore, relying on traditional rating agencies to invest in these countries is problematic as the information used to assess the economic and market condition in these economies is quickly outdated. Consequently, both the investment opportunities and the necessity to clear particular positions may be missed, respectively resulting in potential significant costs of opportunity or losses. Therefore, an approach taking into account the latest information displayed by financial markets may enable us bypassing the traditional limits. As a result, this chapter proposes a creditworthiness evaluation methodology based on adjusting ratings obtained from macroeconomic fundamentals (GDP growth rate, inflation, external debts, etc.) and financial market movements (bonds, equity volume, volatility, etc.). In the first step, a general panel model is applied on country-specific information to generate fundamental ratings. In the second step, applying a multi-factor model to market indicators and breaking down long-term sovereign bond yields into different risk premia, market implied ratings are obtained. Finally, the rating to be considered (denoted "δ-Rating") for investment purposes is a combination of fundamental ratings and market implied ratings carrying out an adapted Bühlmann-Straub method (Credibility Theory). Then, emerging countries "δ-Rating" will be compared to those obtained from developed countries and discussed against financial institutions risk appetite.
Introduction
The term of emerging markets or emerging economies refers to the nations with social or business activity in the process of rapid growth and industrialization. Within these class of economies, it is possible to differentiate different families, as for sure Morroco and China do not have the same profile despite the fact that they are both emerging countries. The seven largest emerging economies according to nominal gross domestic product (GDP) are Brazil, Russia, India, China (the BRICs), Mexico, Indonesia, and Turkey. S&P/IFC index 1 considers a market to be emerging if it satisfies at least one of the criteria:
1. It is in a low-or middle-income country, as defined by the World Bank, and 2. Its investable market capitalization is low relative to its most recent GDP figures.
In contrast, S&P/IFC defines a market as developed if it is in a country where gross national product (GNP) per capita exceeds the World Bank upper income threshold for at least three consecutive years and the investable market capitalization-to-GDP ratio is in the top 25% of the emerging market universe for more than three consecutive years.
Regarding the risks for investor, emerging markets are usually considered relatively riskier than developed countries as they carry additional political, economical and currency risks. Investing in emerging markets may lead to volatile returns, i.e. the probabilities of both large profits and large losses are high. The upside of investing in emerging markets is that their performance is considered usually less correlated with developed markets. As a result, these may be good investments for diversification purposes. Consequently, nowadays developing countries are major investments targets, and these fast growing economies are usually a growth relay for major banks. The second criterion highlights the fact that these economies are growing so fast that the information characterizing them is rapidly outdated as their structure is quickly evolving. Therefore, relying on the traditional rating agencies (e.g. Fitch, Moody's and S&P's) to evaluate the risk of investing in these economies may be misleading, especially when the investment horizon is short or medium term. Indeed, by not integrating the latest information contained in the market, they may not provide the freshest point of views. It is important recalling that the rating is suppose to reflect the credit worthiness of a country, i.e. its probability of default. The consideration of fast growing economies allows us assuming that the related quickly growing cash flows generated decrease the probability of default of these country on a constant basis.
Although there are papers doubting the quality of evaluations provided by rating agencies, investors keep relying them. The problems of their evaluations have been largely unveiled during the East Asian Crisis and the recent European Sovereign Debt Crisis. Regulators and market practitioners have acknowledged the problems caused by external analysis, and as a consequence financial institutions developed internal rating methodologies 2 . External ratings, however, are still used as benchmark or important input of inside rating models. Possible explanations are that ratings provided by the major agencies are widely spread, easy to understand, and as a result contribute to limit information bias. Moreover, discussions concerning the problems of rating system and propositions of new rating methods in recent literature have not reached any consensus. There are two school of thoughts: the first states that the credit of a country is determined by its fundamental economic condition, therefore, ratings should rely on country-specific fundamentals; the second argues that economic fundamentals are insufficient to model sovereign credit risk and they propose to use market information.
In order to construct a rating methodology, the causal factors of sovereign default need to be analyzed, and these are different from the determinants of corporate defaults (Duffie et al.(2003) [9] ). The risk of investing in a country is linked to its economic condition. Therefore, it is natural to start analyzing the credit quality of a country using its fundamental indicators. Literatures discussing relationship between country fundamentals and ratings include Cantor and Packer(1996) [6] , Ferri et al.(1999) [12] , Mellios and Paget-Blanc(2006) [19] , and many others. Cantor and Packer(1996) [6] have shown that Moody's and S&P's ratings can be explained by a number of well-defined economic criteria. Ferri et al.(1999) [12] used these indicators to compare the ratings pre-and post-East Asian crisis. They reached the conclusion that rating agencies failed predicting the emergence of the East Asian crisis and attributed worse ratings than what the countries' fundamental economic condition deserved. They also argued that this undervaluation amplified the East Asian crisis. To solve the problems engendered by the previous approach, Mellios and Paget-Blanc(2006) [19] suggested to add other indicators, through which they emphasized the importance of political variables. However, the second school of thoughts claims that sovereign risk cannot be fully explained by country-specific fundamentals, especially for the risk in emerging market, as market opinions may influence the perception of a country credit quality up to a certain extent. This argument partially explains the inertia of agencies' rating. It is generally accepted that markets react faster than agencies to evaluate the credit worthiness of sovereigns. Hettenhouse and Sartoris(1976) [15] and Weinstein(1977) [23] have shown that bond prices are systematically reacting to the signals implying a credit quality variation before agencies modify the ratings. Ederington et al.(1984) [10] stated that market practitioners evaluate issuer's creditworthiness according to their expectations and the market risk perception, and these are not considered by rating agencies. To capture market's attitude towards sovereign risk, Cunningham et al.(2001) [8] discussed the relationship between government bonds yield spreads and the corresponding default risks on emerging market, where they claimed that information contained in yield spreads are multi-faceted. They mentioned the importance of investors' appetite for risk evaluation and the value of liquidity for specific instruments. Perraudin and Taylor(2004) [22] have shown that sovereign bond valuations are inconsistent with their ratings. They claimed that the inconsistency can be eliminated by adjusting the prices for the effects of taxes, liquidity and other risk premiums. They also proved the inconsistencies between ratings and spreads are naturally eliminated over time. Mainstream discussions concerning market evaluated sovereign risk focus on detecting determinants of risk proxy from market, such as bond yields and credit default swaps. Baek et al.(2005) [2] claimed that risk appetite can explain the movement of bond yields. They further proved that investors' risk attitude was not considered in public ratings. Longstaff et al.(2011) [18] decomposed credit spreads into several risk premiums. They found that sovereign credit risk was more driven by market factors, risk premiums and investment flows than by country-specific fundamentals. Moreover, they found strong relationship between credit spreads and VIX index. In summary, movements of market indicators are closely related to agencies' ratings, but ratings issued by agencies are not consistent with investors' perceptions as fundamental indicators cannot fully explain the part of sovereign risk nested in market sentiments. Therefore, this chapter presents a methodology to combine information obtained from macroeconomic indicator (fundamental rating) on the first hand and financial market (market implied rating) on the other hand in order to construct a rating reflecting both the targeted state's economic health and the global market evaluation of the sovereign's creditworthiness. This approach is referred as the δ-rating approach in the following. By means of this hybrid approach, it is possible to offer more timeless ratings compared to agencies' valuations and provide prompt signals for investment opportunities or necessity to sell. Therefore, this approach enables improving the investment strategy in emerging countries as being a more reality and reactive methodology comparing to the traditional approach.
To create the δ-ratings, three steps are required. In a first step, country-specific fundamental information is modeled using a general panel model to obtain a basic long-term country-specific implied rating. In a second step, a multi-factor model is applied to decompose bond yields into different risk premiums. Then, market implied ratings are computed from the stripped credit risk premium. In a final step, the δ-rating is evaluated applying a simplified version of the Bühlmann-Straub credibility theory (Bühlmann and Alois (2005) [5] ) which may be summarized by the following formula:
where, ω is the credibility weight calculated by Bühlmann-Straub method. This chapter proposes a method which systematically matches low-frequency macroeconomic data with high-frequency financial market data in the modeling of sovereign rating, it analyzes how market demands and risk appetite affect market implied rating, and their impact on financial institutions' investments in developing countries 3 . The novelty of our hybrid methodology stands in the combination information from data having different frequencies. Therefore, the next section introduces the methodology, the third section presents our results and a last section concludes.
The δ-rating methodology
This section details how a fundamental rating and a market implied rating are combined. In a first step, the next subsections present the methodologies carried out to evaluate each component. The third subsection outlines the credibility theory approach used to bring together the two elements.
Country-Specific Fundamental Rating
Sovereign credit risk can be captured by a relative small number of economic variables. These do not dramatically differ among studies (Cantor and Packer(1996) [6] , Ferri et al.(1999) [12] , Mellios and PagetBlanc(2006) [19] , etc.). Table 1 summarizes these macroeconomic variables.
Variable
Corr.
*

Economic Principal Literature
Per capita income + Cantor and Packer (1996) use the notation external balance refer to the current account deficit. * "Corr." refers to the correlation between the variable and the creditworthiness of the government. "+" means the bigger the variable the higher the credit. "-" means the lower the variable the higher the credit. ** The literature are not the complete review, we only give relevant references. Nonetheless, the model used to analyze these variables varies among the studies. Cantor and Packer (1996) [6] The relationship between explanatory variables and historical ratings on a special day is not the focal point of this paper, whereas we are interested in the explanatory power of fundamental economic indicators during a relative long period, and panel analysis is more appropriate for this purpose. Therefore, a general panel model is applied to regress fundamental economic indicators on the numerical mappings of agencies' historical rating, which can be expressed by equation (1) .
where α 0 is an intercept vector, β 1 is the coefficients of explanatory variables, t is a white noise residual, and X t is a matrix of economic indicators listed in Table 1 . S t represents the rating of each sovereign. Parameters and vectors are real numbers. The techniques of analysis used in the empirical study include PCA and panel regression methods. To explore the fittest regression method of equation (1), the pooling regression has been tested against random and cross-sectional effects using Breusch-Pagan Lagrange Multiplier Test (Breusch and Pagan (1980) [4] ). Fixed effect against random effect of the selected data will be analyzed using the Hausman Test (Hausman (1978) [14] ). The time-fixed effect are tested using both the F-test and the serial correlation using Breusch-Godfrey/Wooldridge test (Godfrey (1996) [16] ).
Market Implied Rating
In this study, government bond yields are used as a representation of market perceptions of the risk. Government bonds are a publicly traded financial product. Their prices are related to a government's creditworthiness. Though many papers use credit default swap (CDS) as the proxy of credit risk, these are less resourceful data of CDS than bonds, especially for emerging countries. Secondly, sovereign bond spreads are less subject to liquidity frictions than CDS, therefore they provide a better representation of sovereign risk (Badaoui et al.(2012) [1] ). Moreover as highlighted by Hull et al.(2004) [17] bond yield and CDS contain almost the same information, government bond yield is a good proxy of sovereign risk.
Generally, the higher the rating of a sovereign, the lower the bond yields, and vice versa, therefore, bond yields movements can reflect the shift of market attitude towards credit quality of a sovereign. On the other hand, the movements are influenced by other factors than only government repayment capability. When an investor lends money to a government by buying bonds, he exposes himself to many risks, such as credit risk, market risk and liquidity risk. Perraudin and Taylor(2004) [22] have shown that the inconsistencies 6 between credit ratings and corporate bond yields come from non-credit-related factors of spreads such as tax, liquidity and other risk premia. Ejsing et al.(2012) [11] discussed liquidity and credit premia for the Euro Zone sovereign bonds. Bonds are traded in the secondary market which simultaneously reflect the market risk perception and deliver timeless information to evaluate the credit risk. Agencies, however, evaluate countries' credit quality on a frequency from quarterly to annually. Hence, some discordances are observed between agencies' ratings and bond yields primarily. Rating agencies advocate that they provide less precise point-in-time measures of risk since the ratings reflect the credit quality in the long term. However, and despite the fact that the previous statement is questionable, market practitioners may be more interested in a short to medium term investments. The inconsistence comes from non-credit reasons rather than only horizon difference.
To improve the analysis, a multi-factor approach is carried out. It is commonly accepted in the literature that credit spreads can be expressed as a linear combination of default-related components and other associated risk premiums (Longstaff and Pedersen(2011) [18] , Collin-Dufresne et al. (2001) [7] , Beber et al.(2009) [3] , etc.). Accordingly, the non-credit-reasons are considered as liquidity risk premium, market 4 Data of forty-nine countries at September 29, 1995 5 10 years time period (1989-1998) data of seventeen countries 6 The term "inconsistencies" refers to the disordered ordering classification of average price of bond according to ratings. demands and investors' risk appetite. Then, yield spreads are decomposed into credit, liquidity, market demand premia and risk appetite using a multi-factor model:
where y i,t refers to yield spreads of bond i at time t, a i,0 represents the averaged credit risk premium, L i,t is the sign of liquidity risk and M P i,t represents the market demand of government bonds and denotes the market appetite, RA i,t measures investors' risk appetite, and ε t is a standard white noise which is independent from other explanatory variables. Proxies of each indicator in equation (2) are as follow:
1. Bid-ask spreads for liquidity risk, 2. FTSE-Index for the market demand of government bonds 3. Implied volatility of S&P 500 index options (VIX) for the global risk aversion.
Credible Weights
The "δ-Rating" is obtained through the average of fundamental ratings and market implied ratings using the credibility weight ω. Bühlmann-Straub method 7 , the most extensively used and important model in credibility theory, is applied to compute the weight ω (Bühlmann and Alois (2005)[5]).
Theorem 1 (Bühlmann-Straub). The credibility estimator µ in the simple Bühlmann-Straub model:
A.1 The random variables X kj (j = 1, . . . , n) are, conditional on Θ k = ϑ, independent with the same distribution function F ϑ and conditional moments
A.2 The pairs (Θ 1 , X 1 ), . . ., (Θ K , X K ) are independent and identically distributed.
is given by
where
Practically, in our case, X j is the rating implied by the specific market information and X is the long-term fundamental rating estimated through country-specific economic data. Moreover ω is the weight given to market implied rating and lead to the "δ−rating", as it is the weighted average of the two previous components.
3 Rating Evaluation: Carrying out the methodology
Country-Specific Implied Rating
The data used to estimate country-specific rating has annual frequency and belong to the period between 2001 and 2012. Historical rating scores are derived from Fitch Sovereign HistoricalRatings 8 using the mapping exhibited in Table 14 Statistics of data are presented in Table 8 . The rating of advanced economies are higher than emerging economies'. Advanced economies usually have smaller GPD growth rate, larger external debts, higher per capita income, lower inflation rates, greater fiscal balance, better current account balance and higher corruption perceptions index than emerging economies.
In a first step, the multicollinearity and the correlation of the indicators with the ratings have been analyzed. There is no sufficient evidence supporting a linear relationship between indicators ( Figure 1) . Moreover, the value of correlations and variance inflation factors (VIF) presented in Table 6 shows that there is no significant multicollinearity. The cumulative explanatory proposition of indicators are given in Table 7 and computed implementing a principal component analysis. The results indicate that the first seven components can explain up to 99% of the information. The fittest regression method of equation (1) is obtained using the tests introduced in section 2. The tests are implemented on both subgroups of countries and the whole data set. Results are presented in Table 9 . The p-values of Breusch-Pagan and Breusch-Godfrey/Wooldridge tests indicate that there are cross-sectional dependencies and serial correlations in the advanced economies data set, emerging economies data sets and the whole sample, therefore an OLS regression is not reliable. This is confirmed by using a F-statistic to test fixed effects against the OLS, and Breusch-Pagan LM test of the random effects against the OLS. The p-values of Hausman tests reveal that a fixed effect model is more appropriate. The p-values of the F -tests reject time-fixed effect. Thus, the fixed-effect approach is the best regression method for fundamental rating model (equation 1). The results are presented in Table 2 .
External debt (ED) and current account balance (CAB) are significant factors and exhibit negative effects considering advanced economies, emerging economies and the whole data set. The negative effect of ED is consistent with the discussion in Section 2. Indeed, higher external debt causes higher debt burden and leads to lower creditworthiness. A possible explanation of negative CAB is that domestic investments are financed by foreigners' savings, and this implies a higher confidence in sovereigns' creditworthiness. Although the averaged CAB of advanced countries is higher than of emerging economies, the regression results suggest that the CAB indicator alone is not sufficient to characterize a country credit quality.
Secondly, the inflation rate (denoted as Inf.) factor is significant for both the whole sample and the emerging economies subsample. It has a negative sign, as a high inflation rate is a negative indicator for the economic development of a country. Investing in countries where the inflation rate is uncontrolled is highly risky. Nevertheless, the causal factor of inflation is ambiguous, especially for the developed countries. It could be the result of a monetary policy aiming at improving the economic condition of a country rather than deteriorating it. However, GDP growth rate, fiscal balance (FB) and Corruption Perceptions Index (CPI) factors are not statistically significant. As a result, the GDP growth rate is not a suitable explanatory variable for rating scores, although it is an important index to characterize the development speed of a country. This result is not entirely counter intuitive as reviewing international GDP growth rate during 2012, we observed that most countries with high GDP growth rate, such as Qatar, Ghana, Turkmenistan, etc., are countries with poor credit quality. On the contrary, countries with good ratings, such as Germany, Finland or Canada, have GDP growth rate under the world average. However, sovereigns with negative growth rate (recession) such as Sudan, Andorra, Syria, etc., are very The regression is implemented with the data set of all countries, advanced countries and emerging countries respectively. In this table, the coefficient estimate of the corresponding variable is provided in the column labeled "Estimate" along their standard errors in brackets. The p-values are given on the right of each estimate. The symbols "***", "**", "*" and "." refer to the significance level 0.001, 0.01, 0.05 and 0.1. [19] , this factor is positively significant for the whole sample at a 90% confidence level. Our results indicate that the PCI factor is appropriate to explain the rating scores if the countries are not split in different subsets. Finally, R 2 and Adjusted R 2 lie between 0.23 and 0.68 for the estimation of equation (1) on the three data sets. Moreover, R 2 and adjusted 11 R 2 cannot be improved by changing regression methods. It indicates that using these indicators cannot fully explain the ratings issued by agencies during the recent 10 years. These statistics suggest that during the selected time period some macroeconomic indicators which were explanatory variables in previous analysis cannot explain the rating in ours. This intermediate conclusion should be related to the fact that our analysis is performed during a global downturn and this affects the data. But this support the paper's objective of adjusting this fundamental rating using the market information.
Market Implied Rating
The data used in market implied rating analysis characterized by (2) include bond yields, bid-ask spreads of bond, FTSE-Global Index, and VIX index. These contain the market related information of 20 advanced countries and 8 emerging countries and start from 01/01/2001 to 30/09/2012 on a daily basis. Concretely, the government benchmark bond index provided by Reuters EcoWin with a 10 years maturity, along their local currencies are used to capture bond yields movements. The two main advantages of using this index than computing the term structure of a specific bond are the following. Firstly, it is much easier to match other market indicators with the selected bond yields. Secondly, this bond index is a reference to which investors benchmark the performance of individual market sectors as it is neither polluted by coupons nor taxes. Most bond yield indexes are provided by Reuters EcoWin, however, for some emerging economies, the data have been obtained from Datastream. The bid-ask spreads of bonds have been obtained from Bloomberg. The FTSE-Global Index for each sovereign provided by Reuters EcoWin is used as a proxy for the variation of market demands. VIX indexes obtained from Datastream is used as a measure of the market risk appetite.
Statistics of government benchmark bond index of the selected sovereigns with 10-years maturity are given in Table 10 . To facilitate the comparison, a dichotomic approach has been undertaken, splitting advanced and emerging countries into two sub-groups. In average, higher rating leads to lower yields. Consequently, means of high rated sovereigns' bond yields are generally lower than means of those from low rated governments, however, the watershed is not clearly identified. There are intersections of the averaged yields between the high and low rated sovereigns' bond yields. For example, average yields of Thailand who has the highest rating of A/Stable is lower than the mean yields of Australia who are rated AAA/Stable in the period of analysis. Moreover, among the high rated bonds, the movements are not uniform. Figure 2 represents the time series of the government benchmark bond yields of eleven countries whose ratings remained AAA/Stable during the considered period. Although, they hold the same rating during the same period, the movements and ranges of their yields were varying. Switzerland bonds moved relatively smoothly during the observed period, however, on the same period Norway's government bonds fluctuations were significant. Moreover, all bond yields show clear upward movements from 2007 to 2009 except for Canada. Figure 3 exhibits the remaining nine advanced economies' government bond yields. These nine time series show more divers features, since their ratings were varying during this period. Portugal government bond yields experienced the most prominent increase during the last two years. An identical phenomenon has been observed for the government bonds of Belgium, Italy and Spain. However, these countries have been dramatically impacted by resent European Sovereign Debt Crisis (Movements of emerging countries' bond yields are plotted in Figure 4 ). Though there is no tendency for these bond yields behaviors, they are more volatile than those of advanced economies.
Chicago Board Options Exchange Volatility Index (VIX) of the same period is presented in Figure 5 . Statistics of bid-ask spread of bonds and market capitalizations of FTSE-Global Equity Index are given 11 Here we assume the linear relation among the variables as model 1 the lower the transaction costs, the lower the risk, and consequently the lower the return. However, a negative bid-ask spreads has been observed in the result of the regression regarding emerging economies. A possible interpretation of this result is that the liquidity factor for emerging market 12 works in a different way than for the intuitive approach. When investing in emerging markets, which are relatively riskier than advanced markets, investors may hold more active and sensitive investment strategies than investing in advanced economies. Therefore, even though investors prefer to choose more liquid bonds, they are more sensitive to losses than in advanced market such that they actively trade the bonds. Active trading contributes to a higher liquidity and the yields generated by these bonds are not necessarily very high. Secondly, the market requirement indicator (FTSE-Global Market Capitalization Index) is significant in both regressions with negative signs. This indicates that when investors are willing to invest but are "disappointed" by equity markets, they turn to other markets such as the bonds. Similarly, investors will leave bond market if it becomes depressed. The p-values of the t-tests confirm that this indicator has a significant influence for the bond yields. While, comparing coefficients of the FTSE Market Cap. in the two regressions, we observe that the influence of market requirements is more significant for the emerging economies than for advanced markets. Finally, the VIX index which measures the risk appetite of market practitioners has a significant positive coefficient in both regressions. This is consistent with the fact that investors tend to be more conservative when the markets are turbulent, i.e. they tend to demand higher returns for the same level of risk under a volatile market than under bullish market conditions. Moreover, the influence of this indicator is stronger for emerging markets than for advanced economies, as people have usually more confidence in advanced economies during crisis (e.g. "fly to quality" behaviors).
Implied Ratings and Credibility Weights
Here, we give the two implied ratings and the δ−ratings in the standard alphabets fashion so that to compare the results with agency's ratings. Country-specific implied rating and market implied rating are derived from previous results listed in Table 2 , 3 and 4. The two ratings are both calculated from an ordinal scale method 13 with the inputs of the previous obtained implied credit premium. The outcomes are credit scores showed in the first two columns of Table 13 . Credibility weights, i.e. ω in equation 4, are listed in the fifth column of Table 13 14 . Alphabets given in Table 5 are the scaled results according to the mapping given in Table 14 .
Firstly, fundamental ratings listed in the second column of Table 5 are compared with Fitch's ratings, the last column. Rating agencies tend to rate the advanced countries higher than what is implied by the related economic data, except for the countries affected by crisis like Belgium, Italy, Portugal and Spain. However, this optimistic attitude is not observed evaluating the ratings of emerging countries. Emerging countries with higher agency's ratings than fundamental ratings are usually believed to have good economic perspectives, while those with higher fundamental ratings than agency's ratings usually recently experienced an economic turmoil.
Secondly, we compared market implied ratings and agency's ratings (third and last column in Table  5 ). Similarly, Fitch gave better ratings to advanced economies than the ratings implied by their market indicators except for the countries believed in trouble, such as Italy, Spain and Portugal. However, this tendency is not particularly clear in the emerging group. Comparing fundamental and market implied ratings, we found that market implied ratings are lower than their fundamental ratings for advanced economies, except for Czech Republic, Portugal and Switzerland. For emerging economies, however, market implied ratings are higher than country-specific implied ratings except for India and South Africa.
Credibility weights are given in Table 13 , applying the algorithm expressed in equation (4) and the bootstrapping results of E(σ 2 ). Market implied ratings bear lower weights for the states with stable ratings through years and higher weights for the countries with volatile ratings. The δ−rating provided 12 Or the emerging markets in our sample. 13 The scales are different since the difference of models of the two ratings. We separate the two economies groups to compute market implied ratings since the different sign of liquidity. Credit rankings are given in Table 12 .
14 The value of σ 2 are calculated by bootstrapping.
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in the fourth column, are obtained using the credibility weights between the fundamental ratings and the market implied ratings. Comparing the δ−ratings and Fitch's ratings, we observe that the adjusted ratings are usually lower than agency's ratings for advanced economies, but they exhibit different aspects whether the countries are facing financial or economic trouble. This phenomenon indicates that rating agencies may overreact to these countries problems than what their economic and financial indicators imply. For emerging countries, rating agencies give higher ratings to the countries which are believed having better economic perspectives than the averaged ratings we proposed and lower ratings to these countries facing or under economic or financial difficulties. Therefore, we believe ratings agencies are driven by public belief or mass media and partially lose their objectivity. Combining the two implied ratings using credibility weights enables assessing the underlying credit risk of the sovereign. In the first two columns, the country-specific ratings and the market implied ratings of both the 20 advanced economies and the 8 emerging economies are provided using the regression results obtained in the previous section. The weighted averaged ratings obtained using the credibility theory are listed in the third column. The fitch's history rating is given at the last column. 
Discussion and Conclusion
As investment opportunities become more global and diverse, it is important to decide which countries represent good investment opportunities. There are advantages to invest in foreign markets, but the risks associated may be considerably higher when investing in emerging economies. To secure the advantage of foreign investment, investors should ensure that the return generated is sufficient to offset the risk they are taking. Measuring the ability of a country to face its financial commitments, i.e. its debts, ratings are essential tools to support investment decisions. Traditional ratings are issued by credit rating agencies (CRAs) which are painfully recovering their credibility after the crisis. The recent remedial regulations such as the Sarbanes-Oxley Act or the Code of Conduct for CRAs 15 cannot solve the problems completely. Hence, it is necessary to challenge CRAs' fundamental methodologies. In this paper, we proposed an hybrid method using public information to evaluate sovereign's credit. We find several interesting results supporting the idea that investors should rethink the credibility or the objectivity of the ratings issued by CRAs. 
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Firstly, some macroeconomic indicators which have proved to be useful (indeed used by CRAs in their quantitative models) do not really explain the ratings issued by them nowadays. As mentioned above, ratings are a combination of quantitative and qualitative evaluation approach, but the results of countryspecific implied rating in section 3.1 tend to show that agencies' models tend to improve the ratings of advanced economies and lower the ratings of emerging economies. While, it is interesting to notice that there are three exceptions, Italy, Portugal and Spain, who have the agencies' ratings lower than both their country-specific ratings and market implied ratings. This finding confirms the belief that CRAs tend to become more conservative during the crisis and by the way, may adopt a pro-cyclical attitude toward these economies. This attitude justifying the need of alternative approach. Indeed, they tend to give conservative ratings to the countries who are "believed" in trouble even though both economic indicators and market perceptions do not acknowledge them. On the other hand, fundamental rating obtained in our study offers investors an overview of sovereigns credit risk implied by their economic profile. Therefore, an investor holding a long-term investment project may rely more on the fundamental ratings in order to screen the subjective biases released in agencies' ratings.
Secondly, market implied ratings are generally lower than country-specific implied ratings for advanced economies, but higher than the corresponding fundamental ratings for emerging markets. This finding indicates that market has different opinion concerning the difference of credibility between developed and developing sovereigns. Besides, the influence of bond liquidity exhibits different roles in advanced and emerging economies. This outcome suggests that in practice, investors use different trading strategies for emerging markets than for developed economies, since these markets work in another way than the traditional ones. This finding shows that investors who are attracted by the advantages of investing in emerging countries should consider alternative trading strategies than traditional developed markets'. Therefore, investors having a more complex business model should pay more attention to the market implied ratings approach which allows quicker updates regarding the tendency of the uncertain markets. Moreover, the overvalued risk of investing in emerging countries according to CRAs' ratings may offer arbitrage opportunity to short-term oriented investors.
Additionally, the δ−rating approach proposed in this paper gives a weighted average of the long-term fundamental ratings and the updated market implied ratings through credibility weight. We believe the δ−rating can provide better information to investors to make investment decisions. The pure quantitative approach combine the information contained in the low frequency macroeconomic data which provide a long-term through-the-cycle credit evaluation and the timeless market cognition of the risk of investing in the country. The credibility factor grants higher weight to market implied rating when the market is facing turmoil and less weight when the market is stable. We believe the quantitative adjustment from market implied rating is more objective than the qualitative adjustment implemented by rating agencies, and therefore provide better ratings to investors. Accordingly, the δ−rating can correct the subjective biases of agencies' ratings and offer better information to investors to make their investment decision. This statement is even more important, as to optimize a portfolio allocation considering the financial assets issued by the fast growing emerging countries, a more reactive analysis is required.
Furthermore, having used a data set from 2001 to 2012 which covers the turmoil period of the recent European Sovereign-Debt Crisis, our results show that CRAs cannot justify themselves by claiming that they focus on a long-term horizon in using a through-the-cycle rating methodology. Their ratings seems distorted by certain subjective decisions which may be questionable. The statement that they aim to respond only to the perceived permanent component of credit-quality changes is suspect as well since they gives the ratings to Italy, Portugal and Spain lower than the ratings implied by their economic and market indicators. The debt problem experienced by the PIGS (Portugal, Italy, Greece and Spain) justify the concerns, but the pressures from public opinions seems aggravating their predicaments. It is interesting noticing that according to CRAs the PIGS are not investment grade while considering our analysis they are. Consequently, from a credit point of view, the PIGS are ranked among emerging economies. Relying on CRAs may lead to arbitrage opportunities as the yield of bonds issued by the new pool of emerging countries (i.e. PIGS and traditional emerging countries) are too high considering the inherent risk highlighted by our study, therefore, it could be very interesting to invest in these countries, as the bonds are under-priced according to our analysis. The crisis of these sovereigns, however, could be chances for investors, since hidden opportunities during crises discovered and highlighted by alternative risk evaluation may be the way to the success. Emerging Markets today will become tomorrow' developed countries. From a credit point of view, without considering any political aspects, these changes may come faster than expected. Besides, considering that some developed countries may do a backward journey toward uncertainty, the definition of emerging countries should be revised, and should be disconnected to the definition underlying investment/ non-investment grade assets.
These results stimulate further interests in studies. Firstly, we have not discussed the problem of forward looking ratings which could be achieved by a quantitative analysis. Since the macroeconomic forecasts for the coming five years from are available from worldwide banks and IMF, we are able to derive a forward looking perspective of country-specific implied ratings. Difficulty may arise from forecasting the market information. Secondly, the correlations between the ratings and the loss given defaults have not been dealt with. We believe these ratings combined practitioners' expectations of the two important factors of counterpart risk. It could be interesting to study the implied default probability and loss given defaults using public available information which is more practicable for investors and risk managers.
Lastly, our studies is limited by the availability of market data for emerging markets. The study will be extended considering a larger group of emerging countries when there are more resourceful data for emerging markets. Furthermore, as some non-linearity in both the fundamental and the market implied models' factors, it will be interesting to extend the methodology to non-linear approaches. * Market capitalizations of the country's equity market issued by FTSE-Global Equity Index for each sovereign are normalized into the common scale as bond yields and liquidity spreads. Statistics of two market indicators of the 28 economies. The Bid-Ask spread is calculated using the following formula:
Ask−Bid Ask × 100% using data collected from Bloomberg. The equity market capitalizations of sovereign is measured by the FTSE-Global market cap index. Std means standard deviation. These data start from Jan. 2001 to Sep. 2012. The data of Philippine and Russia follow the same period as the data of their government benchmark bond yields. They are all daily data. In this table, the implied credit ranks of the 20 advanced economies and the 8 selected emerging economies have been provided.
The number in the first column is the country-specific ranks computed from the results of Table 2 . The market implied ranks are listed in the second column calculated from the implied credit premium in Table 3 and 4. In the last column, the differences between the two ranks have been provided. and market credit scores are given in the second and the third column. The Fitch's scores are the score obtained from Fitch's rating using the mapping given in Table 14 . Weights are the credibility weights (ω in Equation (4)) computed by . The δ−score listed in the last column are the weighted averaged scores of fundamental and market credit score using the credibility weights. 
